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There is at present a lively discussion concerning the dynamics .· . 1
of infrared multiphoton dissociation (MPD) of polyatomic molecules.
Recent molecular beam experiments have convincingly shown that in the many molecules investigated, the excitation energy in a molecule is completely randomized inall its vibrational modes before it is decomposed, and a statistical theory can be used to adequately describe the dissociation dynamics. where a is the absorption cross-section for m to m + 1 transition, hv m is the photon energy, I is the laser intensity, and gm is the degeneracy th factor for the m level. In the above model, we have neglected the initial one-step multiphoton transition over the discrete states. This will have little effect on the results if the laser intensity is much higher than the threshold intensity to overcome the discrete state barrier, e.g., -30 KW/cm 2 for SF 6 . 6 We also believe that the coherent effect in the present multiphoton excit~tion process is not important as long as the excitini laser pulse is longer than 10 nsec.
For a given molecule with a and I(t) specified, the set of rate m equations in Eq. (1) can be easily solved on a computer. We have performed such a calculation using SF 6 as an example. The frequencies of the vibrational modes ofSF 6 are well known. To find the densities of states, we used exact count at low.~nergies and the Whitten-Rabinovitch formula at higher energies. 5 The ·dissociation energy E was chosen to 0 be 78 kcal/mole.
The spacing between adjacent levels is 944 em
Because of anharmonic coupling among vibrational modes, the absorption where A is a normalization constant and g is the realistic density n of states used in Eq. (2) . The correspondence between T and <n~ can be easily calculated and is listed in Table I . We note that ±f we assume, skT with s = 15 holds, then for a given <n>, the "temperature" T e e obtained is too low. In other words, the thermal distribution characterized by T populates a significantly lower set of energy e states than the real distribution characterized by <n>. An example is shown in Fig. 3 . The discrepancy here arises because the condition kT >> hV. cannot be satisfied by several of the 15 vibrational modes 1. of SF 6 so that the classical equipartition theorem is not valid.
The above discussion suggests that it is probably more meaningful to compare the laser-excited distribution with the thermal distribution characterized by the same excitation energy <n>hv. One finds that the thermal distribution is still broader and has a longer high-energy tail. It is possible that a real laser pulse may somewhat broaden the laser-excited distribution since in exciting the population over 
